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Abstract 
 
The paper provides a review of freight transport demand models for applications in urban and 
metropolitan areas. The perspective adopted is the short-term one of public decision-makers involved in 
transport planning and traffic management. 
The paper recalls the general methodology to be used for assessing the city logistics scenario and the 
features of models in relation to the planning horizons: strategic, tactical and operative. The focus is on 
the transport demand models able to support the assessment of short-term policies/measures. Several 
models and methods have been proposed. They usually refer to the multi-stage modelling approach and 
can be classified in terms of reference unit: truck/vehicle, commodity/quantity, delivery and mixed. The 
paper offers an analysis of pros and cons of each above classes of models. The research prospects are also 
identified. 
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based models, delivery-based models. 
 
 
1. Introduction 
The current fundamental idea of city logistics is to totally optimize urban logistics 
activities by also considering the social, environmental, economic, and financial and 
energy impacts (Taniguchi et al., 2001). A comprehensive collection of results of 
research projects funded by the European Commission is provided in Delle Site and 
Salucci (2009), which includes a number of best practices as well as policy implications 
regarding measures for urban freight distribution. For papers devoted to transport and 
logistic services with the outline of case studies, refer to Bielli and Filippi (2009) and 
Taniguchi and Thompson (2010). These studies show that several municipalities have 
supported the implementation of different measures/policies, but some ex-post 
assessment have often proved their ineffectiveness (Schoemaker, 2006; Dasburg and 
Schoemaker, 2008; Russo and Comi, 2011a). Many of these measures have been 
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implemented without an ex-ante assessment supported by simulation models. 
Simulation models play a key role as they allow us to estimate and evaluate the 
performances and the impacts generated by measures/policies. In fact, the urban goods 
movements are the result of a set of choices made by: inhabitants/customers, retailers, 
wholesalers, carriers and local authorities. Inhabitants/customers decide where to buy, 
as well as the mode of transport to use, retailers decide the shop location and where to 
bring the freight sold in the shops, wholesalers, logistics operators and distributors 
choose their location and how to restock retailers, while carriers decide the delivery 
process. Finally, city administrations try to govern the overall process aiming to 
minimize the global cost of the system, made of distribution inner costs, inhabitant 
transportation costs for shopping, congestion costs and external ones (pollution and road 
safety). It should be noted that analysis and selection of implementable 
policies/measures has to consider such actors and find an optimal compromise between 
all interests of the involved actors (Quak and de Koster, 2008; Stathopoulos et al., 2011; 
Holguín-Veras and Wang, 2011; Russo and Comi, 2011b). 
The Table 1 offers a synthesis of relationships existing among choice dimensions, 
decision-makers and city logistics policies/measures, and highlights the strict existing 
relationships with planning horizons: 
 strategic horizons involve decisions on long-term capital investment programs 
for the realization of new infrastructures (e.g. urban distribution centres, roads) 
and/or the change of vehicles and technologies (e.g. environment-friendly 
vehicles and control systems); these actions could determine modifications both 
on retail and wholesale activity systems; the model should capture the transport 
and land-use interactions; 
 
Tab. 1 – Choice dimensions, decision-makers and city logistics policies/measures. 
 
Planning 
horizon* 
Demand 
 
Supply 
Choice dimension 
 Distribution 
centre 
location? 
Shop location 
and 
dimension? 
Acquisition 
zone?**  
Service 
type? 
** 
What 
time? 
** 
Which 
vehicle? 
** 
Which 
restocking 
tour?** 
Decision-maker  
        
Retailer  x x x 
 
x x x x 
Wholesaler  
    
x x x x 
Carrier  
     
x x x 
Measures/Policies  
        
Urban distribution 
centre/transit point 
L/M 
  
x 
 
x x x x 
Time windows S 
    
x x 
 
x 
Weight constraints S 
    
x 
 
x x 
Emission constraints/ 
Incentives for LEV 
M/S 
    
x 
 
x 
 
Road/parking pricing S 
    
x 
 
x x 
Shipment size/load 
factor 
M/S 
    
x 
 
x 
 
Incentives for 3P M 
    
x 
 
x x 
ITS S/M 
       
x 
*
 L=Long-term (strategic); M=Medium-term (tactical); S=Short-term (operative) 
**
 choice dimensions mainly impacted by short-terms policies/measures 
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 short/medium term tactical implementation is concerned with decisions on 
projects requiring limited resources, usually assuming minor changes (or none) 
in infrastructures (e.g. loading and unloading zones, road-pricing); the models 
should mainly support the design of urban freight transportation system; 
 short-term operative programs can include the implementation of some 
measures/policies that regard particular aspects of governance (e.g. time 
windows); the model should mainly point the simulation of urban freight 
transportation system. 
 
Then, a general methodology able to simulate the urban freight transport should 
consist of a set of models as pictured in Figure 1, in order to: 
 forecast how the key land-use activities (business and employment, housing and 
population/households), the use of transport systems, and associated markets 
may be expected to change over time, taking account of the transport 
infrastructure and its performance (Land-Use Transport Interaction - LUTI - 
models); 
 forecast the freight quantities requested by end-consumers through the 
simulation of shopping mobility; 
 simulate the distribution process of different involved decision-makers (e.g. 
retailers, wholesalers, carriers; demand models); 
 represent the transportation infrastructures with their operation characteristics 
(supply models) and how to modify supply in order to optimize given objectives 
while satisfying given constraints (design/what to models); 
 assign the multi-commodity flows to the multimode network (assignment 
models); 
 estimate and evaluate the performances and the impacts of a given city logistics 
scenario (performance model). 
 
LUTI
Demand
Supply
Assignment
Shopping
Design
Performance
Origin-Destination 
matrices
Activity system
(e.g.inhabitants, retailers, 
distributors)
Simulation of Freight 
Transportation System
model data
 
Fig. 1 – Urban freight transport modelling structure. 
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This described methodology simulates the behaviour of the transportation system and 
its output forms the basis for the strategic, tactical and operative analysis. These 
methodologies are quite well known for regional/national planning and only in the 
recent years the urban and metropolitan freight transport scale has been pointed out 
(Crainic et al., 2004 and 2009a; Lindholm and Nehrends, 2012). 
 
In this context, the paper focuses on demand models able to support the assessment of 
short-term policies/measures, in terms of responses of several decision-makers after the 
implementation of a new city logistics scenario (Tab. 1). 
In this perspective, the paper provides a review of the current methods and models for 
simulating the urban freight transport demand able to support the assessment of short-
term city logistics scenarios (section 2), and concludes with considerations on the 
aptitude of the reviewed models and on the direction of current research (section 3). 
 
2. Urban freight transport demand modelling 
The need of finding solutions capable to simulate effects of policies/measures before 
their implementation, in the framework of an ex-ante assessment, is stimulating the 
investigation of demand models to estimate freight Origin-Destination (O-D) flows. 
These models belong to two main classes: macro-economic and multi-stage models 
(Regan and Garrido 2001). The former models (e.g. Input-Output and Spatial Price 
Equilibrium models) are more suitable for long and medium-term analysis (Abraham 
and Eng, 1998;, Giuliano et al., 2010). At the other hand, the multi-stage models meet 
the request of planner for short-term plans. Even though several classifications have 
been proposed (Ambrosini and Routhier, 2001; Ambrosini et al., 2008; Chow et al., 
2010), an extension of that proposed by Ogden (1992) and Taniguchi et al. (2001) 
consists of classifying the multi-stage models in relation to the reference unit of quantity 
or delivery moved (commodity-based and delivery-based, respectively) or freight 
vehicle by which transport is made (truck-based) or mixed commodity/delivery-based 
(Fig. 2). 
In the following sub-sections, the four previous classes of models will be reviewed. 
 
 
3.1 Truck-based models 
The reference unit is the trip of freight vehicles (truck/commercial vehicle). The base 
structure provides two steps. The first one allows us to estimate the number of freight 
vehicles attracted or generated by individual zones. The subsequent step provides the 
spatial distribution (O-D matrices) of the previous estimated flows. Sometimes, the 
models are specified and calibrated for different vehicle types (e.g. light goods vehicles, 
heavy goods vehicles). Ogden (1992) proposed some regressive models for the cities of 
Chicago, Vancouver and Melbourne. In the city of Chicago, the attracted and generated 
vehicles, according to the classes of light, medium and heavy, have been estimated as 
function of variables specific of the commercial activities and have been correlated with 
passenger trips. In Vancouver and Melbourne, a relationship among vehicles and 
activities and other socio-economic and accessibility variables has been used. All these 
models are specific for the area where they have been calibrated and have shown serious 
shortcomings in the transferability to other urban contexts. 
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Lawson et al. (2012) have analysed the effects of land-use and business size 
(quantified as number of employees) on freight trip generation, using different statistical 
inference techniques. The findings of this research are based on a dataset from New 
York City, specifically Manhattan and Brooklyn. The authors also confirm the difficulty 
to extend the results of this type of models to other cities. 
 
Attraction/
Generation
Attracted vehicles
Acquisition/
distribution 
vehicle
O-D matrices
Attraction/
Generation
Attracted quantities
Acquisition/
distribution 
quantity
O-D matrices
quantity-to-vehicle
vehicle
O-D matrices
Attraction/
Generation
Attracted deliveries
(goods movements)
delivery-to-vehicle
Acquisition/
distribution 
vehicle
O-D matrices
Vehicle-based Commodity-based Delivery-based
model data
Attraction
Attracted quantities
Acquisition/
distribution 
vehicle
O-D matrices
Mixed
quantity
O-D matrices
Transport service
quantity-to-delivery
delivery
O-D matrices
delivery-to-vehicle
 
Fig. 2 – Vehicle, commodity and delivery based modelling structure. 
 
The following step concerns the spatial distribution. Gravity type models have been 
formulated and calibrated where the number of trips between two zones is in direct 
proportion to the number of trips produced in the origin zone, to the number of trips 
attracted in the destination zone, and in inverse proportion to the generalised travel cost 
between origin and destination zones (Spielberg and Smith, 1981). These types of 
models could well reproduce round trip (one origin – one destination), but fail in the trip 
chain (tour) simulation. In order to overcome this limit, Wang and Holguin-Veras 
(2009) have proposed to apply the entropy maximization considering the total number 
of commercial vehicle trips generated by (vehicle generation) or attracted to (vehicle 
attraction) each zone, and the total travel cost on the network. Instead Sonntag (1985), 
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Lohse (2004) and Janssen and Vollmer (2005) has developed a procedure that allows to 
combine the single trip into tours. This method combines the trips to a tour through a so 
called savings function that synthesizes the share (obtained from direct survey) that a 
trip can be included in a tour. It has been implemented within the WIVER software 
(Ambrosini et al., 2008) and was applied in the many German and European traffic 
planning processes. 
 
Although truck-based models estimate directly O-D trips of freight vehicles, they are 
suitable to be used for the simulation of the current scenario, but they can difficultly to 
be applied in forecasting analysis. Truck-based models have the advantage of the ease 
of data gathering (e.g. using automatic traffic counts) which facilitates the calibration 
and validation, but they are not able to account properly for changes in the mechanisms 
underlying demand generation. Another difficulty of the truck-based models relates to 
the treatment of scenarios where modes other than road are considered. 
 
 
2.2 Commodity-based models 
Commodity-based models consider as reference unit the quantity of commodity. The 
estimation of vehicle O-D matrices by commodity-based models is carried out by a 
sequence of models: 
 attraction model, which provides the commodity/quantity flows attracted by 
each zone generally in function of socio-economic data; 
 acquisition model, which provides the zone from where the commodity/quantity 
flows are originated and, hence, it allows to determine the quantity O-D flows; 
 quantity-to-vehicle model, which receives as input the commodity/quantity O-D 
flows and converts them into vehicles. 
 
Traditionally, the first stage concerns the attraction, instead of generation, because the 
focus of modelling is usually only on a part of freight flows that leave from a wholesaler 
area. For example, the catchment area of the wholesalers could include zones that are 
not consider in the study area. 
The attracted quantity of freight is usually expressed as linear function of zonal socio-
economic data. For examples, Ogden (1992) proposed to estimate the attracted quantity, 
according to different freight types (i.e. agriculture and food products, construction 
materials, manufacturing products, oil products, garbage, other), as function of 
attributes including: number of clerical workers, number of workers, number of 
employed in manufacturing activities, population and number of households in each 
zone. Nuzzolo et al. (2009) calibrated some regressive attraction models for the 
metropolitan area of Rome (Italy). Seven freight types have been considered: foodstuffs, 
home accessories, stationery, clothing, building materials, household and personal 
hygiene, and other goods. The daily attracted quantity has been expressed as function of 
employees in retailing activities and dummy variables introduced in order to measure 
the different power of selling zones with high shop density. 
Allen et al. (2008) have suggested to point out that the demand for urban freight 
transport activity is derived from the demand for goods flows produced or consumed in 
urban area. In fact, some authors propose to obtain the attracted freight quantity 
assuming that commodity flows are generated by the consumption of goods, as part of 
the conduct of a given, generic urban activity undertaken by end-consumers (see Fig. 1; 
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e.g. purchase/shopping demand - example of a joint/direct model: Oppenheim, 1994; 
example of a partial share model: Russo and Comi, 2004; Gonzalez-Feliu et al., 2010). 
Kawamura and Miodonski (2012) have examined the relationship between consumer 
freight demand and land use in an empirical manner. Then, tonnage delivered to each 
Census tract was estimated. Their analysis found that the amount of retail goods 
delivered per person seems to decrease with household density, which may suggest that 
living in a compact dwelling unit has an effect of reducing goods consumption. 
 
Once the quantities attracted by each zone are obtained, it is necessary to determine 
the zone from where the commodity flows are generated by an acquisition model with 
destination constraint. Few models of this sort have been actually developed at the 
urban level, probably because of lack of commodity flow data to calibrate the models 
(Browne et al., 2007; Holguín-Veras and Jaller, 2012). Ogden (1992) proposed gravity 
type models for the city of Melbourne, while recently some authors have developed 
random utility acquisition models (e.g. multinomial logit models) formulated as gravity 
type models. Examples of applications in Italy are in Nuzzolo et al. (2006, 2009) where 
the emission variable is the number of employees in wholesaling activities and the 
separation variable is the generalised travel cost between the given origin-destination 
pair. An acquisition model for retailer’s standpoint is proposed by Russo et al. (2008). 
 
Having identified the freight origin and destination zones, it is necessary to convert O-
D flows from quantity to vehicles. This stage is quite complex because we need to 
consider different factors that can influence the composition of vehicle load: shipment 
size, transport service type, vehicle type and restocking journey (i.e. round trip or trip-
chain/tour). 
The shipment size is largely dependent upon the freight type being transported and the 
dimension of receiver (e.g. shop, supermarket, store). The simplest solution is to 
consider only round trips and to allocate to each vehicle a quantity equal to the average 
transported quantity, as proposed by Nortmann (1984). Average values of shipment size 
for freight type obtained in Italian contexts have been reported by Nuzzolo et al. (2006, 
2009). The average values of transported quantity have also to take into account the 
empty trips. Several studies have factored the empty trips, e.g. have considered that they 
are a fraction of the load trips. A basic method to estimate the amount of empty trips is 
to apply the vehicle load factor. Hautzinger (1984) focuses on the empty trips of return 
trips. He models the empty trip as a function of the commodity flow and the commodity 
flow is then converted into vehicle trips using the load factor. Chin and Hwang (2006) 
propose a model to estimate the load factor distribution. However, in literature, we find 
some works which propose to model the flow of empty commercial vehicles as a 
function of a given matrices of commodity flows (Holguın-Veras and Thorson, 2003; 
Holguın-Veras and Zorrilla, 2006). 
 
The analysis of quantity O-D matrices can also detailed according to the type of 
transport service used for restocking the retail activities, that can affect the definition of 
vehicle load and hence the vehicle journey. Marcucci and Danielis (2008) investigated 
how transport decisions are made by receivers or by transport operators about the 
potential use of an urban freight consolidation centre of Fano (Italy). Russo and Comi 
(2010), within a general modelling framework to simulate the goods movements, point 
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out the retailer’s choice for restocking in own account and propose some behavioural 
models for its simulation. 
 
In literature, there are few models for the simulation of vehicle type choice. For 
example, Nuzzolo et al. (2006, 2010) propose some statistic-descriptive models. The 
vehicle type is function of  freight type and service type (own account, third parties).  
Russo et al. (2008), and Nuzzolo and Comi (2011) propose logit models for simulating 
the vehicle choice of a retailer that restocks in own account. Wang and Hu (2012) 
propose some multinomial and nested logit models for the choice of vehicles of 
businesses and commercial sectors in urban areas, considering five vehicle types and 
assuming different choice behaviour in relation to round trip or tour. 
In order to allocate the freight quantity to each vehicle type (i.e. shipment size), a 
transported quantity should be associated to each vehicle. This variable depends 
certainly on the freight type. Average values of transported quantity in function of 
freight and vehicle types are reported in Nuzzolo et al. (2006, 2009) for some Italian 
towns and large metropolitan areas.  
In Wisetjindawat et al. (2005), the choices are structured as a two level-nested logit 
model: carrier choice (between private and business trucks) and vehicle choice (between 
large and small trucks). The choice decision depends on the characteristics of restockers 
and customers (such as industry type and number of employees), the attributes of 
commodities (such as freight type, shipment size and frequency) and so on. 
 
Finally, last step required for converting O-D matrices from quantity to vehicle 
consists of restocking journey investigation. It should be noted that the vehicle O-D 
matrices are quite different from quantity O-D matrices as it happens that the same 
vehicle can move through different destinations along the same tour. Therefore, tour-
based approach is developed to replace the traditional trip-based paradigm. Two 
different approaches have been proposed: disaggregate (e.g. micro-simulation or agent-
based) and aggregate ones. 
The disaggregate models generally use micro-simulation and optimization models 
(Friesz et al., 2011) in order to simulate the different strategies for urban distribution 
done by a representative user belonging to different decision-maker categories. This 
approach involves the development of tour models. A number of different principles 
have been used to accomplish this, leading to models based on: logistic considerations 
(Boerkamps and Binsbergen, 2000; Crainic et al., 2009b; Russo et al., 2010; Bielli et 
al., 2011), behavioural models (Stefan et al., 2005), activity models (Gliebe et al., 
2007), or profit maximization behaviour (Thorson, 2005; Holguin-Veras and Patil, 
2005). However, in spite of their significant potentials, the typical implementation of 
these types of models has a fundamental limitation which is related to the lack of 
behavioural support to the way in which the individual tours are generated (Wang and 
Holguin-Veras, 2008). The use of enumeration methods (Cascetta, 2009) can help to 
overcome this limit. In fact, it is assumed that the whole population can be represented 
by a random sample of individuals extracted from it. 
The aggregate models consider the average behaviour of all restockers (or categories 
of restockers) starting from the same warehouse zone. For the tour definition, two types 
of discrete choice models are used to generate the probabilities to choose the next 
destination stop locations and to make the decision of whether return to the base 
(warehouse) or not on each tour. 
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Hunt and Stefan (2007) proposed, within a general modelling system in the city of 
Calgary (Canada), logit models where the systemic utility of next stop location is 
function of: number of stops made previously, total time that has been spent  up to that 
point, and accessibility for the current location to all categories of employment in all 
zones for the vehicle type being used. 
Raothanachonkun et al. (2007) proposed a procedure where the choice of next 
destination in a tour is made by utilizing the characteristics of adjacent zones including 
internal movements, average payload, average unloading and remain freight to be 
delivered. 
Wang and Holguin-Veras (2008) have developed a logit model where the key 
variables affecting the choice of destination location in a tour can be categorized into 
two groups: variables associated with an alternative destination such as the distance 
from the current location, the amount of cargoes, available for picking up/delivering at 
the destination, and memory variables representing the history of tour (e.g. the 
cumulative distance covered up to the current location, the cumulative amount of 
cargoes picked-up/delivered to the current location). 
 
The current commodity-based models have reached a pretty good maturity, but few 
authors propose a complete modelling framework. The proposed models mainly 
investigate some specific stages, e.g. attraction and distribution, transport service type. 
 
 
2.3 Delivery-based models 
The delivery approach focuses on movements/deliveries (pick-ups and deliveries); the 
use of delivery as reference unit allows to have a direct link between generators and 
transport operators,  through the use of the same reference unit. The models proposed 
within the delivery-based approach consist of a sequence of statistic-descriptive models. 
A first example of this class of models has been developed in France. The model, 
called FRETURB, has been developed by LET (Routhier and Aubert, 1998; Routhier 
and Toilier, 2007). It consists of three modules which interact with each other: a pick-up 
and delivery model including flows between all the economic activities of a town; a 
town management module, consisting of transport of goods and raw material for public 
and construction works, maintenance of urban networks (sewers, water, phone), and 
garbage; a purchasing trips model, modelling shopping trips by car, which represents 
the main last kilometre trips to end-consumers. 
The pick-up and delivery (generation and attraction) model is a regression-based 
model. The weekly average number of goods movements (deliveries and pick-ups) is a 
function of 45 freight types, type of the activities (store, warehouse, office, headquarter) 
and  number  of employees of the establishment. These flows are characterised in terms 
of transport service, vehicle and journey types, and, finally, are allocated to some 
identified journeys in order to obtain the vehicle O-D matrices. 
The model allows us to estimate traffic volumes in and between each zone, according 
three types of vehicles and the type of served activity. At moment, the model was 
included in a software and has been implemented in about 20 French towns (including 
Paris, Lyon and Lille). 
Based on the French approach, CityGoods has been developed by Gentile and Vigo 
(2006). The prototype model was tested on several cities of Emilia-Romagna Region 
(Italy). The objective was to build a demand generation model in order to estimate the 
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yearly number of operations generated by each zone. On the basis of surveys among 
hauliers, shippers, establishments and drivers, they propose a specific approach for the 
generation of total number of movements as a function of the NACE (European 
Classification of Economic Activities) code and the number of employees at each 
establishment. The generation model uses a hierarchical classification of activities of the 
establishments in a zone. 
Muñuzuri et al. (2004) proposes a model to estimate O-D matrices in Seville, based 
on entropy maximisation and Frank-Wolfe’s linear approximation to minimize the total 
direct transport costs, subject to supply and demand constraints. Results have shown 
significant differences between actual freight vehicle flows and those estimated by the 
model. Some improvements of this research can be found in Muñuzuri et al. (2010). 
 
Even though the delivery reference unit is close to that used by transport and logistics 
operators, the current delivery-based models are mainly statistic-descriptive and can be 
able to reproduce the actual scenario. They fail in forecasting analysis in which the 
effects of city logistics measures/policies should be assessed. 
Then, based on the statement that the current literature does not enough investigate 
the direct relation between policies/measures and models, Nuzzolo et al. (2009; 2010) 
proposed a new modelling system that is useful for assessing the effects due to the 
implementation of the city logistics policies/measures pointing out on each choice that 
could be influenced. In particular, according to that the quantity should be used in order 
to capture the mechanism underlying the generation of freight demand and the delivery 
to follow the decisional and logistic process of restocking, the authors provide this new 
modelling framework that includes an intermediate delivery step able to improve the 
conversion of flows from quantities to vehicles. In fact, goods vehicles are used to carry 
a wide range of different goods and the use of delivery unit can improve the definition 
of vehicle load. 
The model system consists of different steps aggregated into three model sub-systems 
that allow us to estimate the: 
 average quantity O-D matrices characterised for transport service types (e.g. 
retailer in own account or by carrier); 
 average delivery O-D matrices characterised for transport service types and time 
slice; 
 average vehicle O-D matrices also characterised for departure time, number of 
stops per journey and vehicle type. 
The conversion of O-D matrices from delivery to vehicle is carried out using an 
aggregate multi-stage restocking tour model that considers the average behaviour of all 
restockers (or categories of restockers) starting from the same warehouse zone. This 
phenomenon is modelled through the definition of the trip chain order (that is the 
number of stops in a tour departing from a given warehouse location zone; Nuzzolo et 
al., 2012) and the choice of the delivery locations (Nuzzolo et al., 2011). This method 
allows us to highlight that there are different behaviours depending on the number of 
stops/deliveries within the tour. This general system of models has been successfully 
used for the estimation of urban freight flows by road in the initial assessment of future 
scenarios, as well as to calculate the impacts due to new city logistics policy 
implementation. 
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2.4 Mode choice 
In order to improve the conditions of pollution and congestion of urban areas, it could 
be necessary to find modes different than conventional road vehicles. Therefore, mode 
choice models are of interest in feasibility studies of new transport solutions for urban 
areas. While the transport of freight within urban and metropolitan areas may be 
allocated amongst various modes of transport, in practice this stage of modelling is 
rarely if ever modelled (Regue and Bristow, 2012). In literature, the models developed 
for this scope refer mainly to intercity transport. Examples of these model types are 
given by McFadden et al., (1986). Holguín-Veras (2002) and Danielis and Marcucci 
(2007) and Rich et al. (2009). 
Nuzzolo et al. (2008) present the results of technical and economic feasibility analysis 
on freight distribution by railway within a metropolitan area. The study area is the 
Sorrentina Peninsula (one of the most famous tourist area in the middle of Italy, near 
Naples) which is well-known for its low-accessibility from the freight distribution point 
of view. 
 
3. Conclusions 
Today, most cities have to deal with the large number of vans and trucks delivering 
goods in the urban area, while preserving the economic sustainability of the businesses 
located in the city and, at the same time, the environmental quality. Many 
measures/policies to reduce the negative effects of freight transport have been 
implemented in cities in Europe and around the world without ex-ante assessment and 
have not always been effective. Simulation models for urban freight transport demand 
are very important, since estimates of the performances and  of the impacts generated by 
city logistics measures are required for assessing them. 
In this paper, the state-of-the-art on urban freight transport demand modelling has 
been reviewed. Different approaches have been presented, along with their advantages 
and disadvantages. In particular, the demand models have been classified according to 
the nature of the reference unit into the four classes: truck, commodity, delivery and 
mixed. 
Truck-based models allow simulation of the current scenarios but are difficult to use 
for forecasting analysis. They have the advantage of the ease of data gathering (traffic 
counts with automatic means can also be used) which facilitates the calibration and 
validation. However, they are not able to account properly for changes in the 
mechanisms underlying demand.  
The commodity-based approach allows simulation of the fundamental mechanisms 
underlying freight transport demand, but shows two serious shortcomings. The first is 
that only some specific choice dimensions have been investigated and an overall 
modelling framework misses. The second is that there is a need to obtain data in terms 
of quantity freight flows from transport and logistics operators. Even though around the 
world the practice of assembling freight demand databases by private companies from 
waybill samples, and of complementing them with small origin-destination surveys, is 
increasing, this information is hard to get (many producers and distributors are reluctant 
to release information which may affect their business, such as customers and 
quantities) and need high costs. 
The delivery-based models are more interesting because they use the same reference 
unit of transport and logistics operators, but only statistic-descriptive models have been 
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developed. At the current status, they are difficulty suitable for forecasting analysis. The 
above limit with respect to obtain data from transport and logistics operators in terms of 
deliveries also exists. 
The mixed quantity-delivery models should seem much interesting. They allow to 
combine the three previous reference units and to create a direct link between the 
interacting behaviours of commodity consumers and commodity 
suppliers/shippers/retailers, and between policies/measures and stakeholders’ behaviour. 
Then, it could become an useful tool for ex-ante assessment of city logistics scenario. 
 
We can conclude that, although the progress, it is still necessary that the models are 
mainly addressed to policy maker needs in order to well estimate the impacts due to the 
implementation of new city logistics policies/measures. In fact, in the current urban 
freight demand modelling literature, the direct relation between policies/measures and 
stakeholders’ behaviours is not enough investigated.  
The research should be also addressed to develop a general modelling framework in 
order to simulate goods movements at urban scale combining passenger shop travelling  
and commodity flows and taking into account the mechanism of the localization of 
freight centres/platforms and shopping centres. The above goals could include the study 
of the dynamic evolution of interactions for both short and long term effects: the short 
term effects consider the behavioural purchase process of customers, and the urban 
freight transport and logistics in order to define a complete modelling architecture . The 
long term effects can be taken into account transport/land-use interactions trough LUTI-
type modelling, mainly developing models of localization of urban distribution centres 
and large shopping centres. 
Finally, the transferability of the models should be pointed out. 
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